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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method for a semiconductor light-emitting element 
SOLUTION: The manufacturing method is provided with 
a stage of forming a light-emitting structure including a 
p-type electrode on an n-type substrate, a stage of 
etching the lower surface of the substrate and a stage 
of forming an n-type electrode on the etched lower 
surface of the substrate. The lower surface of the n- 
type substrate is wet-etched or dry-etched. Thus, as a 
result the n-type electrode is formed on the lower 
surface of the substrate without damages, and the 
characteristics of the light-emitting element, especially a 
semiconductor laser diode, are improved. 
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Ci»*il5] BfrlBTgp®(*^jex-v?^>y$ti-5Ci: 
[iS*«6] BtrSBTS|5®l*;S5Cx-v^>y$*x-5c:i: 

$if#mt-ri)is*«i , 2 i=isK<o¥«in*fi3t*^roa!! 

[HI*3S7] ^^rI^«;^Cx.y^>:f(i«^^-y-^'^7□ hQ 
^^fS^z^^X7x->Tl/<7-3it;SJ£:l4 

7i- >x ■> 5^ ^-y© 5 % L^■r^A^— o©:^;^ -eHifi^F+i 
■set ^^at-r i)ii*3a s icBH«<Difiii?(*:*5tife^o) 

^>y^"Xi: LrC I 2. BC I 3XliHB r 

i: LTA rXI*H2**X$ffiffl-r4c:<!:$*#ia<l:-ri)M 
[»*iIio] t^rsS;S^cx•v5^>y(cfcL^r, x-v^ 

tLTK OH. N a OHXI*H3P04;-§;TS${s6ffi 

■r ^ e t ^ t -r -a e i=!E««)*»t*:fi3tm^ 

1 2 ] ItJtB n 0-500 "C-CiSftffllS 

$;K^ci:^?#ffi<k-r4lf*«1 . 2l=fBKro¥»«:* 

ti»*^1 3] BlrlBn^SfiH*, T i . A I , In. 

Ta, Pd. Co, Ni, Si, G e A g J: y REo 

t;mfi|-Cfe^Ci:^?#1t<k-r'5Si*iSl , 2, 1 2lzfS 



^!^¥»i*»«i-efc^Ct^*#iai:-r.Slt*ilK 2IC 
fB«(7)4i«<*l63t^TroS!lit^;i. 
[iff^« 15] ffiTfB n Mib^^¥«f$S«ll^ n SS^b 
**'J't'A»«-Cfc^Ci:$t#?Si:-r'5iS*«1 4|clBSIt 

[000 1] 
[0 0 0 2] 

*<r1iS(caj[l^C:i:lcJ:y. pl^IjttilUcO U-1fSjttiSA< 

g|«)-fb^ia¥«t*:ix-+F^<'>f:i--K (Laser D i 

0 d e, JJITLD) A<g^LTL>-5o I I I -V 
fi6M<bi^^fflUfc<b^!|^#j»i*U— If^f'l':*-- 

»:^5Cj!)<u—!ffiffi{tip(7>;gL>iSSiii^§»r'&y. Wfe 

— KCLight Emitting Diode, 

[0 0 0 3] II I -vSiOTM^bi^^ffll-^fclb^l^^ae 
#gptif#1±$J:y(S]±*1+§fc46{zS'(b*' 
'J't7A (GaN) Sffi±l3ff$fiE$+L-5cDA<-aftfl<)1?fc 

[0004] @1l*Ga Hfk%m'^<D''^%(I>^^-n'Mz 
J: y G a NSffi±lZ}fJfigJ;h.fcG a N L E D<7)St®I21 
r-fcys C;h.*#fiB-r+LlS. G a Naffi2±lr nMG a 
NB4, Stt®6Si;pMG a NB8A<iejfe(=J^fi£**L 
rL^^„ pi2G a N)l8±(-iSB^7S:p§aaSl OA^ff^fiE 

^F+tTfcy. psmfiii o<7)p;rS^iif±i=7H>7'-<>^^ 

/^y K1 2j!)<ff$filt$;h.rL>'5. 
[0 0 0 5] #figS#1 4I*G a N«ffi2roTS|5 

Jl;«:, G a NSt5 2a)JS$A<wig|fetJi*;ll3tm^-^3S: 

y(cj:y5ffgtfc^lc, G a N»te 2 (DTSSEIcMJ^^ 
1±b^-5. 

[0006] <tC?>-C. ±ieW®jaS-C?G a NatR2<7) 
Tgi5fflliafi-r-5><Or-, G a NS|S2(r5Tgi5S(C-srpt - 
vBl 6A<ffJJ5E^+l^„ ilS^nS!m<11 4li^<'>-v» 

1 eiC^^-r^J:^!-^!:*, 
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[0008] 02 (i^7fe«T<Dfi£*cDS!it:^j£l:: J: y G 
aN&m±iZHmiJtltzG aN L D<OBrSEIT-& y . 
C*l$#B8-r+lli. GaNttS22±|CnSGaNJl2 
4. n§9A I G a N/G a N^7^"y Kli2 6. nSGa 
N'^jL-yH'f h'm2 8. I n G a N;514J13 O, pW. 
G a N't? 1-3^*" •< Kg 3 2, pMAIGaN/GaN 
^'^•V KJ13 4ai;:pSG a N|g3 6 A<)ll;jili:}KfiE$H 
TL^-5o CCT?. p^A I G a N/Ga N^;^'y Kli3 
4 liSafiffiSSir ^ u ^^"T -5 U i^m^V & y , 
pSG a NHS 6(i^i$'J •:;i;±|c»$)Ut$;j^rt^^, 1^ 
L^T, 'U'J^^-tipMA I G a N/G a N^^ 

•VKI13 4±I=, p^G a NHS 6CDm35Ji^l::'^f'S— 
$l^fIJi(^Stti^-B■^«a■)l3 8A<ft^ii!^$nTL^^„ -tL 

<fe3(-. »aiS3 8±l=pM@fii4 OA<^f^JiK**^,rL^ 

-S, G a NS^S2 2roTgl5S±(Cn^afii4 2A<ff$J«$ 
ixTfcy, ni^Sfii4 2(*±te(DLEDa)n^aMl 4 

LD<D«^ICtG a N*«2 2 0TSPSlr$r>-i; 
«4 4A<ffJfi)c$*t-5rot:, ISSnSim<l4 2l*5r> -i; 

J14 4Jiicff$fie$;K. ±tiLEDX'n±-r^ri\m^tm 

Co O O 9] — flgIC, G a NS4R±(C I I I -V]K<7)S 

ggaSJ^fiEOfctos G a N««E©TS|!®^««fl«)l=»fB 

iSfIt?Tg|J®(cl*fIi$ L.fc<fe 7 Jif -i?)l7!)<ff$<a^^x 
S©T?, G a N ft«OTTg|5S^<7) n S^fii<Dft^A<=FS 

[0 0 10] 

SI=IE3t^^A<ff$»5K$;h,f=G a N ftffiOTTgP® *»DXf 
[0011] 

^ffjfiE-r Effing <!: ^^tizt ^^mt■r^^^mi^n^m 



[00-12] mmmifimmw^m!S.Ltz^. mu&^oi 

[0 0 13] friBI63te«jgW*l63t5f'f:i--KfflX(iU 

— If Kffl<7)«it{*r -5 ^ t $ L 

[0 0 14] «tiIBTai!®tt$^5CXI4Ssexv^><f$;K 

[0 0 15] «irffil£SCx.>^>^f|iaT-9--r/7a !-□> 
^^llSX'y^>^f, •^r5*;U7'i';^T--(' K'f:i->e— A 
X'v^^V'J''. K«!|sS^:'5Xvx>v^>'?'RUJSnE;tt'(' 

[oo 1 6] BitEe;iCx'v5^>^fi:tei>T, :£SX'v^ 
><fii:x^tLXC [ 2^ BC I 3Xf*HB r:tf;^$egffl-r 

[0 0 17] frffiSSx'y5=-><^(=*ji>r, x-y5=^>y 

;"«i:LTKOH, N a OHXIiH3P04jgjS*fieffl-r-5 

[0 0 1 8] BtrsTSPEii^'^^'f >T*-f tf 

[001 9 ] ^la n SiSMi* Ti, Al, In, Ta. 
Pd. Co, Ni, Si. G eXl^A g J:y /j:4^A^f> 

M^^*itzii^tj:<tti^-rHti^-'o(Dmsi-^tinmx' 
[0 0 2 o] fiianMStsi* I I I -vm<r>nmit-^<^ 

[002 1] Z(D<i:otJi:$^mMlzJ^^lt. G a NSffiO 

T^m^1}aJL■r^mmx'mtiTSs^m^z^J^-^^>mf)m^s. 
tzmi^m=i-0^i±AmT-r^ztt:m±x'^i,o 

[0 0 2 2] 

imBMOimmmmi jut. *«eB®*»t*:*5fe^^^a) 

[0023] LEDAbLD<0J:a<C*j»ft*3fe^?-<Da 

•5i:M^)tL'5o -ecT's G a NSffi±lcLD$ff$lS-r-& 
li#^5frSf!WBI=IJi^L. LEDIZOt^TI*C*ll=»-:J 

cTSiBgicss-r-So z(D^^,LD^z'Dl^x<Dmmitm^ 
[0024] ^m^mmm) ^3^^mLxmm-r^o 
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n^GaNSIE22±l=niSGaN@24<t:. n§SAI 
G a N/'G a N^7^^:/ KJ12 6 n^GaN'^x-:/ 
iS-( h^m28 ts I n G a N;St±®3 O pS!GaN 
't^x-r/itf-r Klia 2<t. pMA l G a N/G a N^?^ 
y KB3 4aiXpSGa Ng3 6i:*lli;:Rlzff^^-r4o 
ng^A I G a N/'G a N^7^*:; KiS2 6 i:. nSJGaN 
'^la-ya^ h^m^Bt. I nG a NJS14Ji3 Oct. p 
^G a N^x-:/*V K)13 2 pl^AIGaN/G 
aN>7^':/ Ke3 4tli?t«Sli*ff^ia-r4o pSAI 
G a N/G a N^^^v 3 4 (iB;7itii^l::>a U V 

[0 0 2 5] PL<lftB^-r4it:. U *:/vlc^i:>&?Il|E5il 

> ^ pi2G a N;i3 eilcff^/Sc'T'Sp -tlB 

Lr p§2Ga NM3 eRJSpMA I Ga N/Ga N <7 ^ 

7. h/'?^'->^[^36-ri>o CCT?. pS^AIGaN/G 
a N ^ ^ *V KJf 3 4 CD±ta U vSU^ Lfc^iUI^-^ 
l^rr*. pMA I G a N/G a N^7^»V KB3 4^^± 

C(DJ:a(cLr. ±fBCD'J^:;v«at^i&'r>5pi!?A I G 
a N/G a N<7^'y KJ13 4;!)<ff$^^+l. ±Ifi U *V vSB 
±|Zp^G a N@3 6;!l<»^fi)t$+L*o 

[00 26]«^t^r. pMA I G a N/G a N-i^^^V K 
Jf 3 4±(CpSG a NI13 6 <7)-SPfIilS^Sai ^?-t±^^ 
mm3 8^mfS.r^o <*Sli3 8±(CpgiGa N113 6 
<D±|gBai * :ft fc?Iia t }f ftk-r «»cfc5l::pMafil40* 

[0 0 2 7] ^(Dtt. l2 4(C^L/cct3(C. GaNStS 
2 2CDJ?$;b<. G a Nft*S2 2(7)±a5S±(Zff^;S;*tLfc 

G a NSffi2 2CDI?* ^G a NS«2 20) 

[0 0 2 8] CCT?. G a N*S2 2 0TSS®*IS:SX 
5^ > y X (iS5t X ^> 5^ > >5f T l^^-r * C <t ;i)<M ^ L I ^ 

WS:^5er*±IBTg|5®^WgLrG a N»«2 2(DI1$ 
^BfSOISSfCiBii^fc^. GaNttffi2 2<7)TSP®*ffi 

B2|lli£«iJT'l¥afll::iftB^-r4o 
[0 0 2 9] ±IEftiCx»y^>^fl*>y5:ti;uTv;^T--f 

K-<>J->t*-'i*X*V^>^" (CAIBEichemI 
cal assisted ion beam etc 
h i n g ) . m^-^t^ <7 □ h Q ( E C R : e I e 

ct ron cycl onerosonance) X*;; 
"^Xf. mmf^'^y'yX^ CICP: induct iv 
ely coupled plasnna) 
i;^JSJSr>t±-r:t>X»V^>^^' (RIE: reactive 



i o'n etching) <Do*>M^tStitzl'^'4'^fi^ 
--^CO:^;£^^l^rll^fe^ttSCi:/)<a^LL^o CAI 
BE^;4^fiEffl-rsa^. BC I3*':^*±^x*y5^> 
y^jXi:Lr{£fflL. A r *r7.*}$»D**Xi:LTfiEffl-r 

[0 0 3 0] -yj. ±l5SjCX'yf^>^f(D«^. GaN 
KOH. N a OHXI*H3P 04J§;S^($ffl Lrx*:;^> 

[003 1] Sf^Mi::!*. Rfr^fi(D±IBX'> 5^ 
3t^i^tl.rl^>5x*y^>^r^i(r. G a NS*52 2CDJ1$ 

IC L omomftm^tm^mfH^tltzG a NSS 2 2 

itrfc<o 

[0 0 3 2] c:(Dci:5'Ji:$£xexfi?SSx^y^>-9^(i. m. 
*CD^«M»fS<l:M?Sy. GaNSffi2 2(DTei5®(cti 
«^-§^^>5:t^a)'e. TSP®l::4^^-vB (020)4 4) 

r*axstifc±faTSi5®{rmfii^<^®*i±*S'&. nm 

[0 0 3 3] Z(Diz5\Z. «:jCXI*S5CX'>5^>>f$+l 

nSmS4 2^ff^/i)(;-r4o nil!m*l4 2(*. -T i B^T^ 
h^(Dt)<W,^Ll^ti<. r \ , Al. In. Ta, Pd, 
Co, Ni. Si. G eJRl/A g J:yfiltofc8¥;!l>e>iHtR 

Cttr^So ZZr% _hIEnMmfil4 2I*07!jS5 O 

o°cT'i^«a^*H^o coLtznmmmA2\tmmmz 
[0034] isor. nmnm(Di^mtmmi.fz'^^<r> 
[0 0 3 5] (mzmmm> me^^mLxmB^^^o 

n§!<;DG a N»*S2 2±(ZniyG a NJi2 4 n^A 
I G a N/G a N^75*V K)S2 6 <b:. nMGaN^x- 
Z^ii^ \^mZ8t. I n G a N;S14li3 0<h. pSJGa 
N^JL-Z^fi^ \^m3 p^A I G a N/^G a 

K113 4;RD^pMGa Nll3 6 t ^m'^Xi^^^fil't 
i>o *l^T*. mi IIS£ff>iikl5)fill::. p§!!GaNll3 6S 

t/pSlA I GaN/GaN^v^vKHS 4 ^ X 

«i4 o^iii^^lcff^fiE-T'So 

[0036] ia7$#RBL-CittBJ-r«o ^211116 

0ijr'l*. nSG a NS1S2 2(DTSPS^<S«fl^(::W^-r 
-So G a NS*S2 2(DTgi5ffi(*. ^t'^ -Ot' <><7'XI^ 
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s«t2 2<7)ii$spr«ittisyai<-f -i)Ci:A<a*LL>. 

«ffiMlC»fB$*T./inSG a NS«2 2roTffl5S(C, 
tt-So CC-e. ^fy— xJl4 4*^±(c|»S-r-5fci6. 

±ieftiexi*;iiCx->5^><7'ii, vji 4 4 7b<K5£ 

r 5 ^#11 L TIS 1 HiS^J-Cffiffl L t t «tf -S 

X X •:/ ^ > ^7-;g ^ ffiffl -r C <!: t T' ^ «) o 
[0 0 3 7] S8i::^-rt*5y> 

iex-v5^>y$tLycG a Nfiffia 2 09TS|5ffi±ICnMm 

®4 2^ffjfie-ri>, nS'®ii4 2tt. %^•m.mmtmw 
\~. ff^fiE$4x4. -eo^a)xa(*miiii£0iJti^--c-fc 

[0 0 3 8] l2l9I*®«6<Jlc5Jf^^;h.fcG a NSteroT 

■r, 

[0 0 3 9] -7?. Ell 01*, <i«M©fBl^J:yff^iiE$ 

+Lfc > - ^jSiCxiijgiCx 5^ > -yi- J: o r i^s 

MSIia¥«t? 35^)0 HI 0J:y, TSPSIiJtM-e&y, 
TgP®(zl^^>-v®A<#^EL^PL^C^:A<»A^4o 
[0 0 4 0] g|i 1 ^1^1 ^^SLXS^^ 3\t. ^^(DWk 

«3fi!^1±) ^^Lfcy^:7T'feSo El 1<Dlg 1^^537 
G1I*, «i^a«]l=9fS$;K/-=G a N£lS(DTSPS{=nM 

fc-5o mi 2 2 7 G 2 1*, $XitX-y5^>y$*V 
fcG a NS«03TSPffi±(3nSafiiA<}KJS$*tfcf63tKI 
^•<7)mm6<Jif#tt^jFLfc=tCOT-3o*. 01 3a)m3'9'^ 
r'GSI*, S5tx-v^>y$*t/:G a N*tR(DT$|5®± 

[004 1 ] mi T^Sm 3 •^■^ :7 G 1 . G 2 , G 3 ^ J± 
Ke-r-Si:, ^iea5(73Ji^8 Viy±T*2 OmA(7)tt;TLA<1#'b 
^t-SaXziif L . >f:fEB^a)li^x -y ^ :/-:7'<Dfl!llrM1S'S 
< 5 V J: y <5t ^ma£T' 2 0 m A ©mjJSAMf n i) C i: A« 



[004 2]-:^. L EDgiigiilSlzt:*:^Bfl^Slfflt? 
^ho mfHt, G a Naifi±|Cn§^G a Nil. ;-St4JiS 
U^pMG a N®^lll;j?l-ffJfiEL, SKpMGaNl±(C 

f§3t«it<*A<}f$)5E5?nfc±I5G a N»«roTgiiES^±fB 
<7)$E5tXli;"S5Cx<:/5^>^7':^5£Oi^-e3Z.litSttfi*)WS:^ 
jCt±IHx-v^>^^:*3Ci:$#fflLTJ)0X-r-5. ^©J: 
a lCjPX$tlfc±tBTSffS±l= n SSffi*JB/«LT L E 

[0 0 4 3] ±fa(7)|ftB^-C#<<»«lIA<*«:a«)(ct£«^? 

Stt^ ^#t;ft^igll<73ff^«| ^M^J J: 5 IC L L D CO 
S!it7^;£lc t *f6B^roa$l5fi<),m=g ^iSffi r- ^ ^ & 5 
5o X. II I -vSiOTG a NSt£r-ii^fLMb-&ffei## 

t*:«ttixi* I I - V I mo\t-^m'=^mw^^^^mir ^ 

ZttT-^i>-efc^7= ^«-;>T. *f§B3<DeHli|jiBJ$ 
[0 0 4 4] 

[^ajOStlS] fi£ELf-J;5lC. *S§E^(DG a Nf!3t^ 

tl/cG a N»*5<DTgPffi$$tieXI*iS5£x-y^>yL. 
-5-<D^, G a NaiKCDTg|lSICn^«M^«^m-r-i)o 

[0045] ::05J:5(c, S*ie<j|c$£itX(*;SSCx'y^ 
LfcTSH®±l= n SaSSJ^fiE-r 4 C i: i: LfcO) 

-C, ■?'>-v)l$:n-S$-B-'i)Ci:^i:<. n^mfil^ft^lS 
■r •& C i: A<-C- # -S o C 05 J: 3 IcftJfiE L n S«*1<D#^ 

-set 

[Sl] $£*}$fl5l=J:-SG a N L E DO)»Tffiiat?fc 

[112] «£S5aW(Cj:-5,G a N L DOTiiSlll-CS. 

[113] *fEB^rolRl3lfiEfi>]lCJ:'SGa N L DOTS 

[114] *fEB^<Dm 1 SJSWlrJcSG a N L D(»M 
jg:^ j* ^ S:?§»J C: L St® 0 -C 4 , 

[0 5] *fEBflromi3l]Sg^JI-<i:<5Ga N L DOS! 
ii:^;£ $ fS^»l ic L SiSll r- i) . 

[He] 2^f|B^(DS2|liS<5i|lCj:^G a N LDOTSU 
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ji:^>£ ^ |g?§»j i-s^ L fcfflf ® la r- ^ o 

[08] :^%BJ(7>||2|lt&^JI=J:^G a N LD(D£i 

[E 1 0] ^^B^OHJfi^Jlr J: tj G a NSffi(7)TS|JS 

Cia 1 1 ] ttJiEatSI- d: ^ G a N H^t^^-SJit:^;* I- 
fcoT. «ffifl<IlCBffi$*LfcGa N»«(7)Tg|5®lCnS 



7t?fc-Dr. SiCx-^/^'vy^+ifcG a nsiecotsp® 



2 2 
2 4 
2 6 

2 8 

3 O 
3 2 
3 4 
3 6 

3 8 

4 O 



nSG a N&iRs 
nMG a NH. 

n^A I G a N/G a N ^7 ^ '7 KB. 
nSG a N't7x-:?'**-f KB. . 
I nGaNJSKIi. 

pMG a NOx-:^:y-i' KH . 

pSA I G a N/G a N^7^'y KB. 
pSGaNB. 
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